Abstract: Acoustic climate of a given area ought to be a factor of considerable significance in investment processes in an urbanized area, especially in a residential real estate market, due to its extensive influence on the living standards of its inhabitants. In the following article, the authors have given an analysis of the residential market of housing units located in areas of acceptable and excessive noise levels in preselected regions of Poland. With this end in view, an entirely new source of information has been used in the research-an acoustic map which has been defined and applied to produce the outcome of the analysis. It allowed for the recognition of whether or not the noise level influences decisions made by investors existing in a local residential real estate market.
Introduction


Noise is defined as any undesirable, disturbing and harmful sounds causing environmental discomfort. Produced by sources of various kinds, it contributes to the creation of acoustic climate of the environment, in other words an assembly of acoustic phenomena in a given area [1] . Noise sensitivity is a subjective term depends upon predispositions of a person as well as sound characteristics. Thus, certain sounds may in the same time cause pleasant sensations or be disturbing depending on a recipient. Acoustic climate existing in a given area should be a major factor taken into consideration in an investment process of an urbanized area due to its significant contribution to inhabitants' quality of life, especially regarding residential real estate [2] .
Residential properties, as goods satisfying basic needs of a man (such as sleeping, eating, relaxation, family life, studying, housework etc.), have been categorized in Poland into: detached houses, semi-detached and terraced houses, tenement houses, apartments in residential buildings (including commercial and residential premises as well as cooperative member's ownership right for residential premises) [3] . Residential real estate in Poland is a consumer market (consumers buy for themselves) to the greater extend and only relatively small part of it is an investment market (apartments for rent) [4] [5] [6] , which would particularly indicate a significant role of environmental factors while making investment decisions. Due to the fact that housing resources mainly consist of multi-family residential buildings-approximately 67% [7] apartment market which is regarded the most developed one, was the subject of the analysis.
Assuming that transaction prices of properties reflect their characteristics, an attempt to answer the question whether the acoustic climate of the surroundings of a selected research area of Poland influences the residential real estate market has been made. The second objective of this paper is to present the extensive use of acoustic maps not only to evaluate the noise level but also as a base for comparative analysis. Therefore the spatial analyses were performed with the use of NSM (noise strategic map), the latest (the first acoustic maps in Poland 
Acoustic Map
Directive 2002/49/EC of the European Parliament and of the Council of 25 June 2002 relating to the assessment and management of environmental is the major legal act regulating the problem of noise protection which aims at unifying procedures related to estimating the level of environment's exposure to noise within the member states. According to the directive, NSM is an averaged map of noise generated into environment by various groups of sources, which enables holistic evaluation of a level of noise exposure within an urban area, provides the possibility to determine the origins of such phenomena as well as the opportunity to prepare general prognoses of alterations of its levels. It is the responsibility of state members of European Community to restrict the level of noise in the areas where its harmful influence might affect inhabitants and to protect areas of appropriate acoustic climate. Poland, as a member of European Community is obliged to comply with its law regulations, including the above-cited directive.
The primary legal act that regulates the noise exposure safety issues in Poland is the Environmental Protection Act. According to Article 112, noise exposure protection means providing the most proper condition of acoustic climate by maintaining the level of noise which does not exceed admissible values defined by L DWN and L N indicators [8] . The permissible environmental noise level depends on the nature of its source as well as a purpose of the affected area. The values oscillate in the range between 40-60 dB (decibel (dB) is a measure of sound pressure level [9] ).
NSM consists of a descriptive and graphical part. The first one includes characteristics of an area, acoustic predispositions on the basis of planning documentation of a commune, identification and specification of noise sources as well as diagnosis of endangered areas. The graphical part consists of maps presenting acoustic climate of a study area. They include immission maps, acoustic conflict maps as well as level indicators of inhabitants over normative noise exposure.
According to Art. 7 of Directive 2002/49/EC member states were obliged to compile strategic maps reflecting the situation in the preceding year for all their agglomerations including statements of the period of completion: until June 30, 2007-for agglomerations exceeding 250 thousand inhabitants, until June 30, 2012-for all the agglomeration within their territory.
In the view of the directive "agglomeration" is defined as a territory with the number of inhabitants over 100 thousand and population density allowing for being recognized as an urban area by a Member State.
In Polish Legal System, this notation is supported by Art. 117 of Environmental Protection Law. According to the article, the diagnosis of the condition of acoustic environment is performed within the national environment monitoring program, on the basis of the results of noise measurement tests for agglomerations of above 100 thousand inhabitants. NSMs have been developed for all the major cities of Poland which exceed 250 thousand inhabitants including: Warsaw, Krakow, Szczecin, Wroclaw, Poznan, Olsztyn or Bydgoszcz. Currently SMAs are being developed for local governments of agglomeration of 100 thousand inhabitants [10].
Apartment Market Analysis Considering Noise Level
In the present article, it has been stated that participants of local real estate market take into account noise level affecting the neighborhood while making investment decisions such as purchasing an apartment. Verification of this notion will be carried out considering a preselected region of Poland, based on a spatial analysis of transaction prices of housing units in relation to an existing noise level defined by NSM.
Research Area Characteristics
The researched market is residential real estate segment of housing units being a subject to real property ownership rights. The research area is located in the city of Bydgoszcz, one of the vastest settlement centers of Poland, located in the northern part of the country. The city is situated on the banks of the Brda River and Bydgoszcz Canal, whose eastern part borders the Vistula River. The research involves several districts: Akademickie-Wschod, Przylesie, Bohaterow and Bajka covering the area of 458 ha (hektar is a unit of measurement of land area) in Fordon, an administrative unit of Bydgoszcz (Fig. 1) .
The multi-family residential function is predominant in this area which dates back to one period of history-the 80-ies of 20th century. Service-oriented structures of basic functionality provides complimentary function of the area. Road access is provided by the streets listed in Table 1 .
Noise generated by engine vehicle traffic in the streets creates higher noise zones which significantly affect the surrounding area [11] . The size of the emission, as well as the transgressions, depend on traffic level and in the same time, the following road parameters: type and condition of the surface, number of lanes and their direction, existing traffic lights as well as speed limits for cars and trucks [2] .
The period of prices examination included the period of 2009-2010 that is the time following the price correction on the apartment market in Poland, the post-crisis times after which market prices stabilization emerged [4, 12, 13] . It allowed for restraining from making corrections on the basis of price level changes caused by time lapse (time trend equal to 1.0). 
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Market Analysis in Spatial Context
For the previously defined nature and area of the market as well as the period of prices researching, information of 146 residential unit transactions were gathered. Defined average prices of apartments in the buildings in which the transaction occurred. The study included 45 of the buildings, which accounted for 36.6% of all residential buildings in the analyzed area. importance of noise level as a feature but the question whether, being an environmental condition, it influences the decision making process of market participants.
The number of transactions in single price range has been presented in Fig. 2 and Table 2 and their spatial orientation, with the division into districts in Figs. 3 and 4 . The information originating from the real estate marked was presented in relation to an extract of a strategic acoustic map of the city of Bydgoszcz. In Poland for the multi-family housing properties accepted road traffic noise level must not excess 55 dB [9] .
Conclusions
The analysis allows for drawing the following conclusions:
(1) Acoustic map is certainly a helpful in the analysis and credible source of information concerning noise levels. According to European Union Directive 2002/49/EC, it is available in numerous Polish agglomeration or it will appear in a near future;
(2) Most of multi-family residential buildings in the area of the study in Poland-the districts of Fordon in the city of Bydgoszcz is located outside the zone of excessive traffic noise levels; (5) Preliminary research results have shown that real estate market participants take unfavorable acoustic climate of the surrounding area into consideration while purchasing residential properties, which results in lower price of a given apartment; (6) Unfavorable environment interaction such as noise is reflected in lower market prices paid for residential properties located in areas of excessive noise level.
The preliminary results can be further validated using statistical methods such as multiple regression analysis [16] .
